The dietary fiber alginic acid has no nutritional value; however, it decreases the utilization of nutrients by the body and can prevent obesity, hyperlipidemia, arteriosclerosis, constipation, and colon cancer. The low-molecular-weight alginic acid polymannuronate improves serum and liver lipid metabolism by decreasing cholesterol levels in highcholesterol groups and may be used to control high blood pressure. Previously, we showed that polymannuronate, a physiologically active agent from seaweed, has a lipid-lowering effect and preventative role in colon cancer. In addition, the differentiation of polymannuronate-treated adipocytes was inhibited, triggering decreased leptin expression. This study examined ways to increase dietary satisfaction with and improve the nutritional quality of polymannuronate using hamburger buns supplemented with polymannuronate. Twenty male Sprague-Dawley rats were divided into two groups: the control group was fed hamburger buns containing 6% gluten, while the experimental group was fed hamburger buns containing 6% gluten and 10% polymannuronate. The serum triglyceride, phospholipid, and total and free cholesterol levels of the rats in the experimental group were decreased compared with those of the controls. The serum aspartate aminotransferase activity levels did not differ between the two groups. This study demonstrates that polymannuronate has beneficial effects on lipid metabolism and may be commercially useful.
• . , (Choi, 1991; Huh et al., 1993; Zhu et al., 2015) .
30-40%
, poly-D-mannuronate poly--Lguluronate heteropoly-saccharide (Haug et al., 1974; Nishide et al., 1988) .
, , D-mannuronate L-guluronate block . , D-mannuronate L-guluronate D-mannuronate (Suzuki et al., 1993) , (Lee et al., 1997; Lee et al., 1998) . 40 kDa polymannuronate 4 , 3T3-L1 polymannuronate , HT-29 (Kim and Nam, 2004; 2005 
혈액분석
GOT, GPT, total cholesterol (T-CHO), HDL-C, Table 3 . ,
, .
혈청 및 간장 조직 내 지질 함량 , .
, HDL- (Park et al., 2007) . Polymannuronate  Table  4 . (Table 5) .
, LDL- (Joo et al., 2003) . polymannuronate (Table 5) .
. , (Tsuji et al., 1974) , cholesteryl ester (Park et al., 2001) . polymannuronate , , , GOT/GPT (Mehta et al., 2002; Ko et al., 2009) . polymannuronate , GPT . Significantly different in student t-test from control ( ** P<0.01). (Mirttinen, 1987; Vahouny, 1987 
분변 중의 조성

혈청 중 Leptin의 함량
Polymannuronate leptin (Fig. 1) .
RIA leptin , polymannuronate leptin . leptin leptin (Klein et al., 1996; Frederich et al., 1995) leptin . leptin , leptin (Park et al., 2009; Kim, 2013) . polymannuronate leptin , polymannuronate leptin . Refer to the footnote of Table 1 . Results represent mean+SD (n=10) for each group. Significantly different in student t-test from control (*P<0.01). 
사 사
